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Preface
Between the worlds of fact and opinion lies another world-the world of reasoned opinion.
It's a world where logic rules over emotion, where process counts as much as outcome. Many of us feel uncomfortable in the world of reasoned opinion because we just don't understand the rules. To arrive at a reasoned opinion we must simultaneously evaluate content, logic, and motive and we must understand our own mental limitations and biases.
In the emerging information age, these skills become increasingly important. Technology geometrically increases the amount of available information but much of it is unreliable. To be successful in this age will require new approaches to thinking and new approaches to learning.
Critical Thinking is one such approach that teaches skills necessary to sort through information and quickly spot illogic and bias.
I began this research in an attempt to find a model to improve my own thinking skills. What I found is that the current educational system has not prepared us for tomorrow's challenges.
We've been taught what to think but not how to think. For today's military leader, Professional
Military Education (PME) offers one last chance to remedy past educational inadequacies.
Making improvements to the PME system will itself require critical thinkers-and so the paradox is formed. -Richard Paul Every action ever taken by mankind was first a thought. Every decision, every problem solution, every new invention came only as the result of some specific thought process. The ability for purposeful thought is what elevates humans above the rest of the animal kingdom and yet, sometimes, our most powerful attribute is our most glaring weakness. Instead of forming rational solutions based on environmental realities, humans seem to be innately predisposed to reshape reality to fit pre-ordained answers. Our thinking processes are often anything but rational, and worse, we are, by in large, completely blind-sided about our mental failings.
Faulty thinking drives faulty actions. History is replete with examples. Pelvin attributes
Japan's defeat during WWII to its leadership's inability to "critically assess their position as the war turned against them." 1 Feinberg describes the Vietnam War decision-making process as "an example of collective stupidity perpetuated by highly intelligent people." 2 No amount of good leadership can improve a decision that is flawed from the start. Good leaders must first make good decisions. Good decisions require good thinking and so leaders must understand the capabilities and limitations of their own thought processes. Various terms like logic and reasoning are often used to describe these thought processes. Yet, specifics can allude us. What are the specific thought processes involved in arriving at reasoned decisions and problem solutions? How do our own personal biases limit our thinking abilities? Critical Thinking (CT) is an emerging field in education that attempts to classify and understand these thought processes. Briefly put, critical thinking describes the "mental processes, strategies, and representations people use to solve problems, make decisions and learn new concepts." 3 Educators generally consider both affective behaviors and cognitive skills to be at the core of such mental processes, strategies, and representations. Thus, good critical thinkers are behaviorally disposed to critical thought (affective behaviors) and employ learned processes, strategies, and representations (cognitive skills). Translating these affective behaviors and cognitive skills into measurable teaching objectives is the challenge for educators.
The Air Force has incorporated a CT curriculum into the Air Command and Staff College (ACSC) program. During this ten month course, CT terminology is defined and some CT skills are applied and evaluated. Yet, how well does the school succeed in addressing core critical thinking concepts and educational strategies?
This research assesses the CT curriculum of ACSC against other nation-wide CT programs and theories. The background section lays the foundation of CT. It describes the importance of CT and describes core CT concepts and educational strategies. An assessment checklist is developed by incorporating common aspects of other sample CT programs. The analysis section of the research assesses the ACSC CT curricula against the checklist, while the summary provides a framework for future activity.
While this research is specifically intended to assess the critical thinking curriculum of ACSC, it has applications for any academic program. The research develops a simple checklist that assesses various elements of a CT curriculum and presents recommendations that can have useful applications for any CT program. 
Importance of Critical Thought
The pursuit of better cognitive skills and a military more predisposed toward critical thought is a lofty but vital educational goal. Critical thinking is important to professional military education because it provides a powerful tool to operate in a complex, changing world and because it has practical military applications. Unfortunately, the teaching of such skills has been woefully ignored in American education.
One of the recurring themes of the ACSC curriculum is the changing military-political environment. We live in a complex world that is both multi-polar and multi-cultural, a world where change is occurring at an ever-increasing pace and where the availability of information now far outstrips any human capability for comprehension. Richard Paul asks "how can we adapt to reality when reality won't give us time to master it before it changes itself, again and again, in ways we cannot anticipate?" 1 According to Greg According to Pawlowski, recent educational assessments have concluded that "among other things, students lacked basic critical thinking skills." 4 As a result, very few enter the U.S. military with any higher-order cognitive skills or effective traits.
By-in-large, the U.S. Air Force makes little attempt to rectify cognitive short-comings.
According to AFMAN 36-2236, 90 percent of the material taught in Air Force schools is at the lower levels of cognition. 5 Thus, while we live in a world that increasingly demands higherorder cognitive skills such as the ability to infer and evaluate, we have inherited an educational system that stresses only lower-order skills like recall and comprehension. Are we intellectually prepared to meet the challenges of the complex, ever-changing information age?
A good many military processes rely on core CT skills. For example, skills of the successful staff officer and commander coincide with recognized CT skills. Army FM 101-5 recognizes "critical reasoning" as an important characteristic of the staff officer. Army FM 100-5 lists "good decision making" as one of two characteristics (along with good leadership) as vital to command. 6 Critical thinking also has important ramifications for group dynamic skills and quality control. Paul links failures in the Total Quality Movement to an emphasis on simplistic procedures and slogans rather than on the critical thinking skills necessary to produce "genuine, continuous improvements in quality." 7 Thus, while many military processes rely on good critical thinking, the evidence indicates such skills and behaviors may be lacking.
Changes in our environment necessitate basic changes in our approach to education.
Educational institutions have begun to respond. Pawlowski observed a "growing dissatisfaction with the current [educational] system and a growing shift from the instructional to the learning paradigm." 8 According to Barr and Tagg, "we now see that our mission is not instruction but rather that of producing learning." 9 Currently, 800 colleges and universities offer courses in critical thinking. 10 In 1981, the California State University system mandated CT requirements as a prerequisite for graduation. Two years later, CT was a core element of the California education system and included grades K -12 and the State Community College system as well.
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So far we have examined the importance of CT in a complex and changing world. We've looked at the failure of traditional education to address the need for higher-level cognitive skills and found evidence that many educational institutions are beginning to adopt a new paradigm that stresses learning over instruction. The development of new curricula to teach CT cognitive skills and affective behaviors is perhaps easier said than done. Pawlowski concluded the problem confronting the CT movement was not in "identifying the necessity of the activity or its integral connection with the curriculum and institutional mission. The difficulty . . . is getting faculty to define, discuss, and fully incorporate it into their learning activities." 12 Understanding the importance of CT in a complex and changing world is vital to developing a viable CT curriculum. Next we look at CT curriculum development.
Critical Thinking as an Educational Construct
Air Force course development is based on a process called Instructional System Development (ISD). This process, outlined in various Air Force manuals, is described as a "deliberate and orderly, but flexible process for planning, developing, and managing high quality instructional programs." 13 The process requires course developers to, among others tasks, determine appropriate levels-of-learning (in accordance with Bloom's taxonomy) and to translate desired learning outcomes into detailed criterion objectives. Criterion objectives are formal written statements that describe observable student performances, measurable standards, and specific conditions or applications. Use of the ISD process is compatible with a CT curriculum.
While AFMAN 36-2236 concedes linking desired behaviors to measurable outcomes is prone to errors at higher levels of learning, the manual directs such a process (even at higher levels of learning) because "the value of measuring learning by its outcomes far outweighs the risk of error." 14 The review of literature that follows describes how core CT elements translate into the ISD process. It discusses samples of behavior, levels-of learning, CT standards, assessment instruments, and faculty development. Appropriate samples of behavior incorporate both affective behaviors and cognitive skills. The term "CT skills" will be used to describe both cognitive skills and effective behaviors. First, we must completely understand what is meant by the term -Critical Thinking.
Description of Critical Thinking
The literature reveals a lack of any overwhelming consensus on the descriptive dimensions of critical thinking. Differences in definitions, required skills, scope, and application of critical thinking exist. Tucker observed the term critical thinking was used in an attempt to separate kinds of thinking that may, in fact, be inseparable. Thus, he concluded no "professional or ideological group means the same thing when they call something critical thinking. In fact, there appear to be great differences in the way the term critical thinking is used in ordinary communication and the way it has been defined in the work of scholars." 15 Numerous, varied definitions exist. For example, Dr. Richard Paul, a philosopher and prolific writer on the subject, defines critical thinking as:
A unique kind of purposeful thinking in which the thinker systematically and habitually imposes criteria and intellectual standards upon the thinking, taking charge of the construction of thinking, guiding the construction of thinking according to the standards and assessing the effectiveness of the thinking according to the purpose, the criteria and the standards.
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The California State University Mandate, which established the formal requirement for CT instruction in California schools, recognizes:
Instruction in critical thinking be designed to achieve an understanding of the relationship of language to logic, leading to the ability to analyze, criticize, and advocate ideas, to reason inductively and deductively, and to reach factual or judgmental conclusions based on sound inferences drawn from unambiguous statements of knowledge and belief. 17 The American Philosophical Association (A.P.A.) presented a consensus statement of 46 education experts based on the Delphi method. The A.P.A. panel concluded:
We understand critical thinking to be purposeful, self-regulatory judgment which results in interpretation, analysis, evaluation, and inference, as well as explanation of the evidential, conceptual, methodological, criteriological, or contextual considerations upon which judgment is based…While not synonymous with good thinking, CT is a pervasive and self-rectifying human phenomenon. 18 Each definition is different and taken together they raise as many questions as they answer.
What are the common skills of the successful critical thinker? How broad is the scope of critical Gubbin studied a large number of critical thinking taxonomies and compiled a list of common skills shown in Appendix A. 20 These skills could provide the basis for a comprehensive critical thinking curriculum.
The scope of CT curricula is another area where differences occur. Sternberg suggests differences occur in "how broadly or narrowly the construct of critical thinking is viewed-in its boundaries-rather than in what is viewed to be at the core." 21 The critical thinking field ultimately has its roots in the philosophy of Socrates. As a result, it is often considered a sub- There is also no consensus as to whether critical thinking skills are generalizable-that they transfer from specific curriculum content to broader environments. This could present a problem to educators if they expect, for example, critical writing skills to transfer to critical decisionmaking skills. If critical thinking skills do not transfer, then educators must determine specific applications before determining curriculum objectives and teaching methods. McPeck concluded "generalizable thinking skills do not exist and that thinking is always about a subject;
consequently, thinking detached from a subject can not exist." 23 Ennis differed; concluding general principles do have application to many subjects and thus critical thinking does "transfer to new situations." 24 Tucker concluded (when considering assessment instruments):
Given that current evidence is insufficient to resolve the many questions about generalizability of critical thinking skills, the best investigative strategy for now is to create assessments in specific professional contexts. The downside risk of introducing context into this critical thinking model is minimal. If context does not introduce non-trivial changes into the nature of critical thinking, then the effort will have gone mostly into ensuring that the language is suitable and no empirical support will be found for the 'context' dimension. 25 Thus, it appears the safest measure would be to create a context-specific critical thinking curriculum until further support is found for generalized skills. This means educators should determine specific applications for CT prior to determining CT curricula.
Critical Thinking Course Development
The discussion so far infers educators should work backwards when developing a CT curriculum. First, the required application(s) should be considered. Paul considers the use of "universal intellectual standards" vital to a successful curriculum. 31 Sample CT standards are shown in Appendix C. The ISD process requires standards be applied to all criterion objectives. Thus, to promote, for example, critical reading, writing, and speaking skills would require measurable standards in each of these areas.
Once objectives are linked to measurable standards, educators can consider methods of evaluation. The overwhelming consensus of the experts is that both CT cognitive skills and effective behaviors be tested. According to the A.P.A. "it would be shameful if those assessment instruments which focus only on CT [cognitive] skills drove our CT curriculum and caused the dispositional components of good CT to be neglected." 32 Tests for CT cognitive skills and effective behaviors exist. Whether they measure these traits in a valid and reliable fashion is a question for educators to answer. Educators must also consider whether to accomplish pretesting, post-testing, or both. Obviously, time and budget constraints will impact any testing decision.
No CT curriculum would be complete without staff development. Without robust staff development, can administrators be sure individual teachers clearly understand scope, application, levels of learning, and assessment issues? Furthermore, teachers may perceive their CT teaching skills to be higher than they actually are. Pawlowski found:
Many faculty may erroneously believe that they already include critical thinking in their teaching. According to Das (1994) , there is a belief among individual educators that it is a routine matter for them to emphasize critical thinking in their instructional tasks, that indeed they routinely do so and it is a bit of a wonder why it is necessary to discuss it as a problematic issue in the educational field. 33 According to Paul:
The single most useful thing a teacher can do is to take at least one well-designed college course in critical thinking, in which the teacher's own thinking skills are analyzed and nurtured in numerous ways. In other words, teachers need a solid foundation in critical thinking skills before they can teach them." 34 French and Rhoder found most teachers have not been trained to teach critical thinking skills 35 Thus it would seem that a thorough assessment of teacher skills is an important prerequisite for an effective CT program.
This section has examined a number of important aspects of critical thinking and CT curriculum development. Critical thinking has been described in detail. Issues involving samples of behavior (both affective skills and cognitive behaviors), criterion objectives, standards, assessment, levels-of-learning, and staff development have been discussed. What follows is a summary of these issues in checklist format. This checklist will then be applied to assess the ACSC CT program.
Critical Thinking Curriculum Checklist 
Analysis
In this section, the ACSC CT curriculum will be briefly assessed using the previously developed CT checklist. The analysis is based on interviews with several key faculty members.
It is not intended to accomplish a comprehensive review of the school's curriculum. Rather, the analysis is intended as an example of the CT assessment checklist applied to a realistic setting. A comprehensive review would require a more formal inspection which is not warranted until senior staff at the school accept the validity of the assessment criteria.
Mission Statement

Has the institution formally defined critical thinking, its scope and intended application? Are the results in writing? Have these elements been incorporated into a CT mission statement?
Is the mission statement available to the student body and faculty? While the school has not formally adopted a specific CT mission statement. The school's published mission statement alludes to key critical thinking elements. According to the ACSC Mission Statement, the school supports an environment that "stimulates and encourages free expression of ideas as well as independent, analytical, and creative thinking…" 
Levels-of-Learning
Is the institution targeting specific levels of learning based on Bloom's Taxonomy of Cognitive Educational Objectives? If so, how does the CT curriculum fit with Bloom's taxonomy?
The Air Force ISD process relies on Bloom's taxonomy to develop lesson syllabi.
According to the Assistant Dean of Students, Dr. Richard Muller, there is acknowledgment within the school that strict interpretation of Bloom at higher levels-of-learning is not always appropriate. 9 Thus, while required by Air Force regulation, there is some concern that Bloom's Taxonomy is not a sufficient prescript for CT instruction.
Faculty Development
Is a CT faculty development program in place? What percent of instructors have had a formal education in critical thinking?
The school employs a robust faculty development program. However, no specific emphasis 
Recommendations For Senior Leadership
The Air Force's ACSC CT curriculum has made great strides in improving the cognitive skills of its student body but the program is certainly in its infancy. Assessment of the school's program showed that, while some skills and behaviors are taught, the list is far from complete when compared to other nation-wide programs. Furthermore, only CT writing skills are formally tested. While writing skills are tested, no standards for writing are made available to the student body. Thus, students learn CT writing skills somewhat through trial and error. A number of recommendations from this research can be adopted by the school with little impact on operations.
1. Develop a CT mission statement that includes definition, scope, and applications of the CT program. Often make inferences that do not follow from the evidence or reasons presented.
(-) The conclusion you come to does not follow from the reasons presented. (+) You justify your conclusion well with supporting evidence and good reasons. Often make inferences that are deep rather than superficial Often make inferences that are superficial (-) Your conclusion is justified, but it seems superficial, given the problem. (+) Your central conclusion is well-thought-out and goes right to the heart of the issue. 
